Reconstitution of membrane proteins. Spontaneous association of integral membrane proteins with preformed unilamellar lipid bilayers.
We have developed a simple method for reconstituting pure, integral membrane proteins into phospholipid-protein vesicles. The method does not depend on use of detergents or sonication. It has been used successfully with three different types of integral membrane proteins: UDPglucuronosyltransferase (EC 2.4.1.17) from pig liver microsomes, cytochrome oxidase (EC 1.9.3.1) from pig heart, and bacteriorhodopsin from Halobacterium halobium. The method depends on preparing unilamellar vesicles of dimyristoylphosphatidylcholine (DMPC) that contain a small amount of myristate as fusogen. Under conditions that the vesicles of DMPC have the property of fusing, all of the above proteins incorporated into bilayers. Two events appear to be involved in forming the phospholipid-protein complexes. The first is a rapid insertion of all proteins into a small percentage of total vesicles. The second is slower but continued fusion of the remaining phospholipid-protein vesicles, or proteoliposomes, with small unilamellar vesicles of DMPC. This latter process was inhibited by conditions under which vesicles of DMPC themselves would not fuse. On the basis of proton pumping by bacteriorhodopsin and negative staining, the vesicles were unilamellar and large. The data suggest that insertion of the above integral membrane proteins into vesicles occurred independently of fusion between vesicles.